Phenylalanyl-tRNA synthetases as an example for comparative and evolutionary aspects of aminoacyl-tRNA synthetases.
Aminoacyl-tRNA synthetases are indispensable components of protein synthesis in all three lines of evolutionary descent, eubacteria, archaebacteria and eukaryotes. Furthermore they are also present in the translational apparatus of the semi-autonomous organelles, mitochondria and chloroplasts, of the eukaryotic cell. Therefore aminoacyl-tRNA synthetases are appropriate objects for comparative molecular biology in order to obtain a comprehensive picture of the evolution of the translational process. The analysis of the phenylalanyl-tRNA synthetase in a large variety of organisms and organelles in this respect is the most advanced. In addition to comparison of quaternary structure, analysis includes functional aspects of accuracy mechanisms (proofreading) and comparison of structural features by means of substrate analogs. Evolutionary relationships are furthermore elucidated using the immunological approach and heterologous aminoacylation.